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Abstract
This paper presents selected aspects of the experience and the outcomes of two DTI - SERC/
EPSRC funded projects in design research and discusses how they might be applicable to the
teaching of engineering design in universities. The genesis of the two projects is discussed  fo-
cusing on the concept of the Design History Editor and the development from this of the Online
Design Journal and the Designer’s Assistant.  The way in which these two software tools work
together to detect, record, and retrieve work according to the concerns addressed is indicated.
Possibilities are suggested for using these tools for support in the teaching of design.
Introduction
The author’s involvement in Design Research
began in 1991 when he began a period of full
time secondment as a Senior Research fellow
at the Engineering Design Research Centre
(EDRC) in Maryhill, Glasgow. An early paper1
recorded his encounter with the design
research literature as at that time, particularly
Finger and Dixon’s2 review of design research
models. His early paper supported the
conventional view that design was carried out
according to some plan generated from a
model of the design process. However
Suchman’s3 seminal work overthrew this
approach and focused on the need to discover
what designers actually do in contrast to
focusing on what designers know. During this
period an experienced electronics design
engineer, Joseph Bebbington, joined EDRC
and began his work on the Design History
Editor concept. This had been conceived as a
result of his observation that designers worked
using an A4 paper journal to record the
conceptual, early stages of the design process.
Here we take these early stages to cover
everything from the early expression of user
requirements to the point where major
architectural design is completed. Then the
detail needed for manufacture and assembly
begins to be added on the drawing board (or
using CAD computer systems) in the
embodiment stage. While these notebooks
contained explanation of why particular
features of the product were as they were, no
link from the definition of any particular
feature existed back from the working drawing
into the journals. This presented massive
problems both for design reuse  and for
maintenance, or incremental change, of the
product during its lifetime. For instance,
properties of the specified material, which are
essential, may not be evident in a drawing.
Projects and principles
Two prototypes of  the Design History Editor
(DHE) were developed by Bebbington. This
early progress and the potential of the DHE
as a concept to be exploited was one strand
in the proposals which led to the funding by
DTI and SERC (now EPSRC) of the two
projects, Safety Critical Integrated Design
Support (SCIDS) and Designers Using
Cooperative Knowledge (DUCK) whose
design research aspects are partly reported
here. Design research and research into
computer support  for cooperative working
(CSCW) are both forms of action research. The
second, DUCK  project4,5 was doubly valuable
as it combined these two aspects. DUCK was
carried out by a consortium whose members
were MARI Computer Systems Ltd., a systems
house which acted as the prime contractor
and system implementor, BAeSEMA, a large
systems contractor as end-users together with
the University of Paisley with responsibility for
academic research aspects and dissemination
of results. Pilot  projects played a significant
role in DUCK, which was, as required by the
Call for the CSCW Programme, focused on
responding to ‘user pull’ than creating a
‘technology push’.   The difference between
the earlier (SCIDS) and the later (DUCK)
embody development in thinking about
design research between the formulation of
SCIDS (circa 1991) and that of DUCK (1993).
Much of the argument for the later was drawn
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from a chapter for a book by the author6 then
in press. The thrust of this chapter was that
work in this area must be dominated by
considerations of what designers did and what
they wished to do with tools, rather than
having innovation thrust on them via a new
tool. Clearly, a balance has to be struck here,
in that often a new tool has to be introduced
to show the possibilities afforded by new
technology.  However, it must not thrust upon
users features they did not ask for, and which
they find forbidding. The trends in CAD tools
were a strong counter example, with reports
of ‘cognitive overload’ being produced by the
feature rich interface of the CAD market
leader.
The Design History Editor - the concept
The prototypes of the DHE mentioned above
had been built according to its constructor’s
principles6.  First, designers recognised the
need for support in accessing their journals
and using the material therein to recall the
salient issues, viz. they required a  memory
prosthesis7. Since designers place labels on
pages to ‘chunk concepts’, of which some
appeared in the formal design, the DHE could
present a hypermedia document in which
‘virtual journals’ could be browsed using labels
identified within the CAD system as the
starting points. In addition the DHE was to
support constraint propagation. Beginning
with these prototypes, the work has
maintained the principle that the amount of
intrusive questioning of designers must be
minimised. This is for two reasons. First,
questioning distracts them from the flow of
design.  Second, they cannot provide
rationale8 in response to questions in those
situations where the design decision is
prelearnt and is merely being replayed. Here
the conclusion can be drawn that only the first,
or the first few, occurrence(s) of this decision
will display the rationale. The solution adopted
has been to minimize intrusion into the design
process, a point heavily emphasised by users
in the evaluation of the second DUCK pilot.
This contrasts with the approach adopted by
many workers in design rationale, e.g. Conklin
and Young9, for their efforts are somewhat
more focused on the capture of rationale from
team meetings. In any event, many rationale
capture tools may be used in conjunction with
the Designer’s Assistant. The observation by
Tang10 that what occurs in the design space is
more important than that which is recorded
in the design document added the recording
of design protocol to the goals of these
projects. Clearly, a fully computer-mediated
design meeting afforded the possibility of
recording the complete meeting. Use of the
typed elements and, in the future, recognised
voice input, would allow the attributes of the
meeting, principally the issues addressed, to
be used to find the past episodes appropriate
to the present business. For the individual
designer, as in SCIDS, and, in practice in
DUCK, video and audio protocol recording are
of more indirect use, revealing perhaps more
about the emotional content of the episode,
and something about the quality of the
interface to the design tools in use.
Execution and achievement
DUCK began with an in-depth survey of the
users’ situations and their expectations, and
the first pilot, in a marine engineering division,
used only commercial groupware, viz. Lotus
Notes and Fujitsu Video-conferencing. The
project involved was the generation of a
tender document for a multi-million refit
project.  One aspect revealed by the pre-pilot
work was that these engineers wrote rather
than sketched in their journals and this caused
a revision in the DUCK variant of the DHE
concept, the Collaborative Notebook System
(CNS), designed and implemented by MARI
Computer Systems Ltd.11,12 This was because
the sharing aspects were to the fore rather
than the original label based constraint
propagation.  The SCIDS team followed this
trend and the system now contains two major
components, the Online Design Journal (ODJ)
and the Designer’s Assistant[figure1], with a
major sub-component of the latter being the
Protocol Manager (PM). This split of
functionality (as contrasted with the DHE)
allowed a simpler implementation of the
sketch and text based ODJ, and allowed Paisley
to merge their work on the PM within the two
projects. Indeed, spontaneous feedback from
the second DUCK pilot, in which the MARI
CNS and the Paisley PM were used, confirmed
key aspects of the design of the Designer’s
Assistant were confirmed, despite it being a
SCIDS development.
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is to evaluate the Designer’s Assistant as an
aid in supporting design reuse.
Impact on design teaching
Some support can be adduced for the view
that design can only be learnt through doing
it. It is anecdotal that often a relatively lowly
qualified technician engineer can carry out
design successfully while a newly appointed
graduate cannot do so. It is considered that
investigation would reveal that the former has
been inducted into the local design culture,
acquiring knowledge from the (local)
corporate and professional memory through
a craft, apprentice - like, induction process.
See Konda et al14 and Blockley15 for discussion
of the importance of such in the formation of
the design engineer. This process worked
because he entered it  in a way that did not
challenge his peers, or betters. The challenge
to design education in the university is to
reproduce this process within the constraints
of time and resource that exist. The IDER team
(a collaboration between Hertfordshire
University and Sheffield Hallam University)
have developed interactive multimedia
learning materials for concurrent product
design16. The IDER approach places the
student in a simulated concurrent engineering
environment so that he learns as if in the
company of his peers. The Design Assistant
can be used to achieve two things that might
be helpful. First, it is possible to detect what
the student is addressing, which allows tutorial
or other remedial input to be addressed at
points of real difficulty. Second, it allows access
to material appropriate to the concern being
addressed within the common corpus of
design knowledge, so that access to the
knowledge of one’s peers, as it were, is
achieved. The problem remains of course of
how to build this corpus up, but there are
projects which address this.
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